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and q the angle between the plane A O R and a fixed 
plane. Let /a, <», be similar co-ordinates of R referred to 
B, and let f, at, be the values which y. and ® assume at 
the point A. Let F (f a') be a function of f and m', 
which, when f and 0/ become p and a, may be written 
Ftp, a). If S S be an element of the surface of the sphere, 
whose radius we shall take as unity, then 8 ^ may be ex¬ 
pressed by - hp . 0 q, or by - 8 p . 8 a>, according as occa¬ 
sion requires. 

It is obvious from spherical trigonometry that 
p — p p' + y I - p a y I - p' 3 cos (<a - a') 
and that therefore in the expansion 

=**+*’**+*’.**+-•• 

The quantities P., &c , satisfy Laplace’s equations in p 
and and also in p' and o'. 

Differentiating this equality, multiplying by 2 x, and 
adding, we get 

(7+^-W) 1 =1 +3?.^5V+..+( 2 «+i)^+ 

Integrating each side of this equation over the whole sur¬ 
face of the sphere, and equating the results, we have 

/ * ,t r+ i ^ ^ P z x+ s P S F + • ■ ) dpt da 

JO J — I 

The first of these tw'o integrals is readily found to be equal 
to 4 7 r, being thus independent of x. 

;.J 2 J j (l + 3 P.x-y S p M-\- • • ) dp da = 4ir 

Now as A'approaches unity, every term in (he series whose 
limit is represented by the integral 

/ 2 1T /*+ I I — X 2 

o J-i (1 -\-x' 2 -2x'p) dp dq 

becomes more nearly equal to zero, except the terms in 
the immediate vicinity of the value p — 1, which increase 
in value, i.e. in the neighbourhood of the point A. Hence, 
as we diminish x, the ratio of 

+ + .jdfido to 

F (p' cs') f 2 J f+* (i + 3 P x x+ sP z x s + , dfido 

that is to 4 tt . FJ.f ad) becomes continually more nearly a 
ratio of equality, since F(f <a') is the value towards which 
F (p a) continually approximates as we draw nearer to 
the point A. Hence we have in the limit 

4!r.i r (p'*>') = j o J _ t P 0* ®) ( r "i -P. 1 + S P* 4" • . ) dp. do 

and since P n satisfies Laplace’s equation of the »th 
order in p' a> 

^0* a) P a dp da 

also satisfies it, because p' a are constants so far as this 
integration is concerned. Hence F (p' o) is expanded in 
a series of functions satisfying Laplace’s equations. 

James Stuart 


LETTERS TO THE EDITOR 

[ The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Ho notice is taken of anonymous 
communications. ] 

The Volcanoes of Central France 
The eruptions of A.D. 458-460, whose showers of pumice or 
ashes reached and alarmed the city of Vienne, then the capit a 


of the chief State in Gaul, and led to the institution of the 
Rogations (now called Litany) and the “ Rogation Days,” can¬ 
not have proceeded from the province of Auvergne, as Mr. 
Green supposes (Nature, May 16). That province, containing 
about half the French volcanoes, is the most distant of the three 
volcanic ones from Vienne, and moreover is held to have been 
quiescent ill that age (as well as ever since ); because the eminent 
writer, Sidonius Apollinaris, who had settled there, and wrote 
a poem on its scenery, betrays no knowledge of its volcanic 
phenomena. So, at least, Sir Charles Lyell has repeatedly in¬ 
sisted. It is true that, writing before the date of the Vienne 
calamities, his silence proves nothing; but as fully half the 
French craters are not in the Auvergne, but between that pro¬ 
vince and Vienne, namely, in either the Velay or Vivarais, within 
about fifty miles of that city, and ranged along almost a quadrant 
(the S.W. quadrant) of its'horizon, there can be little doubt that 
some of them were the scene of the “portentous fires,” and 
sources of the “Sodomitic showers” that alarmed the Burgun¬ 
dian capital, and led St. Mamertus to institute these fasts. Of 
Mamertus himself there remain no writings, and the memory of 
any historic eruptions in France appears to have died out from 
that very century to the present; though none in all history were 
better attested, none within many centuries of Pliny’s even so 
well. For it is strange that no later chroniclers mention anything 
but the earthquakes and some fires of buildings ; the sole autho¬ 
rities for the eruptions being their contemporaries, the above 
Sidonius and the bishop who succeeded Mamertus ia his see, 
and these two being the sole men in Gaul of that generation 
whereof any document remains. The former writes to Mamertus 
himself a very fulsome, adulatory, but necessarily a materially 
true memoir of the facts ; and the latter allusively recounts them 
in a sermon to the very flock among whom the observances had 
begun. It seems impossible to conceive better witnesses to any 
event whatever, and they are literally all the contemporary 
writers extant. 

The late Sir Francis Palgrave appears the first modem to have 
disinterred this page of forgotten history, in the Quarterly 
Review of October 1844. See also a most extraordinary paper 
on it in the Gentleman''s Magazme of May 1865, commented on 
by me in the Reader of the next month (p. 683). As the original 
passages, however, of Sidonius and Bishop Avitus have not been 
reproduced, I enclose literal translations of them, if you think 
they would interest your readers. The style of their time must 
be allowed to be detestable, but not quite without parallels. 

E. L. Garbett 

“ Sidonius to Lord Patriarch Mamertus, health! It is reported 
the Goths have advanced their camps on to Roman soil! To this 
kind of eruption we wretched Auvergnats are always the gate. 
For we afford to the enemies’ malice peculiar satisfaction; 
because, as they have not yet marked their bounds from Ocean 
to Rhone by the course of the Loire, they (under Christ’s mercy) 
find their sole hindrance from our opposition only. Indeed, the 
tracts and regions of the surrounding country the eager assault 
of their threatening power would long ago have devoured. But 
in this, our so bold and dangerous a resolution, we trust not in 
our hearts either to the crumbling face of ramparts, the rotten 
barrier care ( studium ), or the failing defence of sentinels for assist¬ 
ance, but are only soothed by the comfort of the Rogations 
introduced, of which you were the author; which, being to be 
founded and instituted, the Auvergne people has begun to practise, 
if not with equal result, certainly with not inferior zeal, and on 
this account does not turn its back to the surrounding terrors. 
For it does not escape our research (latd nostrum sciscitationem) 
how, in the first times' of these supplications being instituted, by 
the terrors of what manner’of prodigies the city divinely com¬ 
mitted to you was being emptied. For at one time the walls of 
the public fortifications were shaken down by the continual earth¬ 
quakes ; at another the fires, often attended with flame, were 
smothering (tumulabant) the frail roofs with a load of showered 
ashes ( superjecto favillarum monte). Now the vast lairs ( slupenda 
cubitia) in the forum harboured the boldness (O portentous tame¬ 
ness !) (pavenda mansuetudo!) of deer. When you, amid that 
flight of the nobles and the common people, the state of the city 
being desperate, quickly had recourse to new imitations of the 
ancient Ninevites, lest jour despair, too, should mock the divine 
admonition. And truly at that time you could the least distrust 
God without sin, after your experience of his mercies. For once, 
when a certain city had begun to blaze, your faith had glowed 
more than the fire,” &c. (He proceeds to relate the extinction 
of a former conflagration by the prayers of Mamertus; but this 
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and the remainder of the letter, though translated by Colenso to 
throw ridicule on the people’s religion, has evidently no bearing 
on the calamities and portents of A. D. 458-60, but refers to an 
earlier event)— Epistles of Sidonius Apollmaris. Bookvii. Ep. I.' 
(From Migne’s Patrologia, tom. 57, p. 563.) 

“There pervades, indeed, the vital way (or faith) not through 
the lands of Gaul only, but almost the whole world, the fertilis¬ 
ing stream of these Rogation Day observances, and cleanses the 
earth infected with vices by the wholesome flux of an annual 
expiation. More special reason, however, have we in this same 
institution for service and rejoicing, because from hence in a 
manner it flowed for the benefit of all. From our source at the 
first it spread ; and perhaps even (we may say) it pertains to 
some dignity or privilege, the first beginning of such an institu¬ 
tion. At any rate, when an ineffable distress ( necessitas ) tamed 
down the proud hearts of our Viennese to this manner of humi¬ 
liation, our Church, perceiving the cause of her chastisement 
(agritudinis), caught to herself not as chiefly before all others, 
but as alone among all, feeling the need there was for the present 
observance to be instituted, far more eagerly a remedy than a 
primacy (or precedence). And, indeed, the causes of the terrors 
of that time, I know that many of us recollect well (recolere). 
For truly the repeated fires, the frequent earthquakes, the mighty 
noises, threatened to add to such a cremation (cuidam funo-i) of 
a whole world some equally prodigious entombment (bustuale). 
For in the populous haunts of men the tame appearance of the 
beasts of the forests was observed ; God knows whether deluding 
our eyes or driven there by the portents. But whichever of these 
two it might be, it was perceived to be alike monstrous, whether 
thus in reality the wild natures of the beasts were tamed, or 
whether so frightfully in the views of the spectators phantoms of 
false visions could be formed. Amid these things various were 
the notions of the populace, and divers the opinions of different 
classes. Some, concealing what they felt, ascribed to chance what 
they would not allow to (be matter of) weeping. Others, of 
healthier mind, discovered truly the new iniquities ( abominabilia) 
aptly agreeing to the natures and significance of the ills. For 
who, in the oft-seen fires, would not dread Sodomitic showers ? 
Who, in the shaking elements, would not believe either falls of 
rbofs (culminum) or openings of the earth to be at hand ? Who, 
when seeing, or certainly thinking he saw, the naturally timid 
deer advancing through the straits of doorways, even to the sides 
(colonnades) of the forum (adfori later a), would not presage an 
impending doom of desolation ? ” (He then recurs, like Sidonius, 
to the story of the earlier conflagration of a palace or town hall, 
arrested by Mamertus, which leads to the confusion of these two 
calamities by all later chroniclers, and loss of memory of the 
eruptions, and showers of favilite.)— Homily of Avitus concerning 
Rogations. “ How the Custom of the Rogations arose." (Migne 
Patrologia, tom. 59 - p. 289.) 


Some years ago my attention was especially directed to the 
date of the latest eruptions in Auvergne, as usually supposed to 
be indicated by the appointment of the Rogation Days, A. £>. 469, 
by Mamertus (rather titan Mamercus), Bishop of Vienne. A re¬ 
ference to original authorities convinced me that there is no satis¬ 
factory evidence of anything beyond long-continued earthquakes 
of such severity as to drive the wealthier part of the population 
out of the city’, and, as it would seem, the wild beasts into it. 
Much is said about fire, but the rhetorical and inflated expres¬ 
sions of those living nearest to the event may be applied to either 
volcanic or domestic conflagration ; and there is great reason to 
believe that the latter only was intended, in the apparent absence 
of volcanic foci in the neighbourhood. These, according to 
Kcrope’s map, all lie at a considerable distance (if I recollect 
aright, twenty or thirty miles); and though it is of course pos¬ 
sible that the site of some nearer outburst may have been hitherto 
unnoticed, the expiessions used hardly warrant the trouble of 
any laborious search for it. Should any of the residents in the 
neighbourhood of Vienne be conversant with geology, they would 
be able to furnish decisive evidence on the subject. The original 
story is a curious one, but it has not lost in the telling. 

Hardwick Vicarage, May 25 T. W. Week 

The Approaching Transit of Venus 

In Nature of the 4th of January last Mr. J. Carpenter gives 
an interesting sketch of the arrangements in progress for observing 


the forthcoming Transit of Venus. He states that French and 
German astronomers have decided on establishing a station of 
observation at Muscat (Mascate) or at some place between that 
nasty little port and Teheran. Now, as a point along this line 
is considered so favourable by Continental astsonomers, will you 
allow me through your pages to call Mr. Airy’s attention to the 
peculiar advantages of Jask in this respect Cape Jask, 
on the Mekran Coast, is situated, roughly, in lat. 25J 
N. and long. 574 E. We have here & large and in¬ 
telligent English telegraph staff, and work a double line 
of telegraphs to Europe. We have three large stone-built 
bungalows (houses) with strong, flat, cement-covered roofs, 
which are approached by spacious staircases. The large bunga¬ 
low, forming the clerks’ quarters, is about 250 feet long, 20 high, 
and 40 broad. It is divided in the centre by a sort of tower, in 
which are situated the stairs leading to the roof. The latter 
would be a most convenient place for erecting the astronomical 
instruments, &c. There is no telegraphic communication with 
Muscat, and it is about two days’sail, with a fair wind, from 
Jask, which is the nearest telegraph station. Should the As¬ 
tronomer Royal decide on sending out a couple of observers 
here, I promise them a hospitable reception and every assistance. 
The fortnightly mail steamers between Bombay and Bussorah, 
pass within fifteen or twenty miles of this place, and could be 
ea-i'y induced by Government to call in and land the party. 

Mr. Latimer Clark, who visited this station towards the end of 
1869, will, I daresay, if called upon, be able to give some further 
particulars, and can vouch for the accuracy of my statements. 

J. J, Fahie 

Persian Gulf Telegraph Dept., Jask Station 


Recent Climatic Changes 

Mr. Howorth’s letter on *‘ Recent Climatic Changes” in 
Nature of ihe 9th May, is most instructive and interesting, 
more especially to those who have visited the Arctic Sea ; but on 
one point I must venture to differ from him, that is, when he 
expresses his belief that the Esquimaux migrated from the north¬ 
ward in consequence of the increasing rigour of the climate in 
high northern latitudes. 

I have seen the Esquimaux at the mouths of the MacKenzie 
and Coppermine Rives s and at Repulse Bay in longitudes 135 0 , 
115 0 , and 87° West, respectively. At all these places I found 
their traditionary belief to be, that they came originally from the 
west, across a narrow sea (probably Behring Strait), followed 
the coast line eastward, then southward along the west side of 
Hudson’s Bay; some of them making their way to the east coast 
of that great bay and to Labrador by crossing the comparatively 
narrow channels separating these places from Southampton, 
Mansfield, and other islands, at the entrance of Hudson’s Bay. 

As Victoria and Wollaston lands, and other places still farther 
north, were probably at that time (as some of them are at pre¬ 
sent) well stocked with game, part of these people in their east¬ 
ward drifting would naturally turn to the northeastward, until 
they reached North Lincoln and Ellesmere lands in lat. 77 0 or 
78° North, from which they probably crossed Smith Sound to 
Greenland, along the west shore of which they would then have 
gradually spread southward. 

Thus the SkrelHngs who destroyed the Norse colonists of 
South Greenland, came, as Mr. Howorth says, from the north. 
Indeed, they could not have come from any other direction, ex¬ 
cept by making a long sea voyage, for which their frail craft (if 
they had any canoes at that time) were by no means well fitted. 

That the “ Saga” writers knew that Esquimaux were to be 
found in Labrador before they were seen in Greenland, goes far, 
I think, to support the view I have expressed; because, if coming 
from the west, they could much more easily and speedily reach 
Labrador than the southern parts of Greenland; whereas had 
they come originally from the north, the facilities for arriving at 
these places would have been reversed. 

I have been told by one of the greatest authorities, perhaps 
the very highest, on such subjects, that it is not likely that the 
Esquimaux originally came from Asia, as the form of their heads 
differs most materially from that of the heads of those Asiatics 
whom in other respects they most resemble. 

This seems almost an unanswerable fact or argument against 
the correctness of the tradition of the Esquimaux, and the theory 
I have advanced, which very likely may have no novelty in it. 

In opposition to this very strong fact, may I suggest the possi- 


© 1872 Nature Publishing Group 




